Background: Repeated induced abortion is important public health concern both in the developing and developed world that increases maternal morbidity and mortality. The aim of this study was to determine the magnitude and associated factors of repeated induced abortion among abortion care service seekers at Marie Stopes International Ethiopia clinics in Addis Ababa, Ethiopia. Methods: A cross sectional study was conducted among 429 women seeking abortion care at Marie Stopes International Ethiopia clinics. Simple random sampling technique was used to select study participants. Data were collected by trained data collectors using pretested structured questionnaires. Data were checked for completeness, consistency, coded and entered and analyzed through SPSS version 20. Bivariate and multivariate logistic regression analysis was computed to test the strength of association and the p-value < 0.05 was considered as statistical significant. 
Plain English summary
Estimated 42 million induced abortions each year, nearly 20 million are performed in unsafe conditions and/or by unskilled providers and result in the deaths of an estimated 47,000 girls and women. This represents about 13% of all pregnancy-related deaths. Almost all unsafe abortions take place in developing countries, and this is where 98% of abortion-related deaths occur. This study aimed in showing the magnitude and associated factors of repeat induced abortion at facility based data. This will help for the policy makers and program implementers to consider the prevention of repeat induced abortion and its associated factors at facility and community based level. Facility based cross-sectional study design was conducted to assess the magnitude and associated factors of repeat induced abortion among the women who seeks abortion services at Marie Stopes International Ethiopia Clinics in Addis Ababa. From 442 95% of the study participants were included in the study. The mean age of the study participants was 26 years. This study showed the magnitude of repeat induced abortion was 33.6%. Whereas study participants age groups, respondents educational level, monthly income, years in marriage and the time for last abortions was the factors associated with induced abortion. In conclusion the magnitude of repeat induced abortion is similar with the reports from developing countries but it was lower than that of developed countries. Hence, health promotion messages are needed to focus to improve the knowledge of women about contraceptives as a primary prevention of repeated induced abortion.
Introduction
Abortion is a sensitive and contentious issue with religious, moral, cultural, and political dimensions. It is also a public health concern in many parts of the world. The World Health Organization (WHO) estimates that worldwide 210 million women become pregnant each year and that about two-thirds of them, or approximately 130 million, deliver live infants. The remaining one third of pregnancies ends in miscarriage, stillbirth, or induced abortion. Of the estimated 42 million induced abortions each year, nearly 20 million are performed in unsafe conditions and/or by unskilled providers and result in the deaths of an estimated 47,000 girls and women. This represents about 13% of all pregnancy-related deaths. Almost all unsafe abortions take place in developing countries, and this is where 98% of abortion-related deaths occur [1] .
A studies shows unsafe abortions were responsible for nearly one-third of maternal deaths in Africa, and WHO reports that in the countries of sub-Saharan Africa unsafe abortions are responsible for 50% of maternal deaths. Women in developed and developing regions of the world turn to abortion at similar rates; annually, 29 abortions are performed per 1000 women in developing countries, compared with 26 per 1000 women in developed countries [1, 2] .
The ages at which women have repeat induced abortion differ markedly across regions. Nearly 60% of women in sub-Saharan Africa who have repeat induced abortion are younger than 25, and 25% are still in their teens. In Asia, 70% of repeat induced abortions are among women 25 and older; many of them already have children and want to limit family size. In Latin America and the Caribbean, more than half of repeat induced abortions occur among women who are in their 20s, suggesting that women in this region use repeat induced abortion to space births and limit family size [3] .
Furthermore, there is no standard definition of repeat induced abortion; some studies count more than one abortion ever, others focused on multiple abortions within shorter intervals [4, 5] . A Canadian study found more similarities than differences among firsttime and repeat abortion clients [6] . More recent research has identified an array of potential risk factors for repeat induced abortion including: age; socioeconomic status; parity; education; foreign origin; race; smoking; alcohol/drug abuse; physical abuse or violence; early sexual debut; previous contraceptive use; and type of contraceptives used [5] .
Previous research mainly in high income countries has identified common risk factors for repeat abortions, including higher age, higher parity, and lower socioeconomic status. Evidence from the United States clearly showed that the women with repeat abortion were as highly as those with one -time abortion to use contraception [6] [7] [8] .
In Russia one clinic based survey estimated that repeat abortion accounts for approximately 60% of all abortions and another Russian community based study revealed that repeat abortions were associated with low education and alcohol use, and it is more common under 35 years of women [9, 10] .
Facility based cross sectional study at Nepal indicated that the magnitude of repeat abortion among abortion service care seeker is 32.3% (95% CI 29.6-34.9) and this study determined that age and parity, and women with no intention of having a future child, with those attaining primary or secondary education level and those attending the nongovernmental sector clinics were the main associated factors for repeat abortion among the abortion care seekers [11] .
A facility based cross sectional study in Sweden outlined that parity, lack of emotional support, being unemployed or on sick leave, daily tobacco use, and compulsory school or high school as the highest educational level were the associated factors for repeat abortion among women aged 20-49 years [12] .
Different studies showed that various risk factors for repeat abortion, for instance, the risk of repeat abortion has been found to be related to several socioeconomic factors, such as immigrant status and weak social networks [12, 13] , low educational level and unemployment [14, 15] . A correlation between repeat abortion and a history of violence and sexual abuse has been found [16] , and parity and smoking are more common among women with repeat abortions [17, 18] .
Even some studies done some years back in Ethiopia, which shows the magnitude and associated factors for induced abortion at community and facility base, but still there is limitation of studies done on the magnitude and associated factors for repeat induced abortion. So, this study aimed in showing the magnitude and associated factors of repeat induced abortion at facility based data. This will help for the policy makers and program implementers to consider the prevention of repeat induced abortion and its associated factors at facility and community based level.
Methodology

Study area and period
The study was conducted at Marie Stopes International Ethiopia (MSIE) clinics in Addis Ababa, Ethiopia which is non-governmental profit based organization providing different kinds of services to the community, including FP services, ANC, PNC, deliver, abortion and post abortion care services in large. Before one month of starting this study a total of 1209 women received abortion services in all branches of MSIE clinics (i.e. Kirkose 399, Arada 360, Teklehaymenot 279 and Gulale 180) in Addis Ababa. This study was conducted from April 1 to April 30, 2015 at MSIE clinics in Addis Ababa, Ethiopia.
Study design
Facility based cross-sectional study design was conducted to assess the magnitude and associated factors of repeat induced abortion among the women who seeks abortion services at MSIE clinics in Addis Ababa, Ethiopia.
Population
Source population
The source populations for this study were all women who were (at the age of 15-49 years) taken abortion care services of the MSIE clinics in Addis Ababa, Ethiopia.
Study population
All women aged 15-49 who were seeking abortion care services during the study period.
Inclusion and exclusion criteria Inclusion criteria
All women aged 15-49 who were received abortion care services from MSIE clinics were included in the study.
Exclusion criteria
Women who were not volunteer to participate in the study, women who were critically ill and women who were not available during the data collection period were excluded from the study.
Sample size determination
The sample size of the study was determined using the single population proportion formula based on the assumption that the prevalence rate of repeat induced abortion was 50% (since there is no previous studies done on the area), and 95% confidence interval was used with a marginal error of 5% and by taking the non-response rate as 15% due to sensitivity of the issue.
Where: n = sample size. P = proportion of repeat induced abortion. q = 1-p. d = desired degree of precision (5%). Z = is the standard normal value at 95% confidence level, which is 1.96
¼ 15%of non-response rate was assumed; the total sample size was 442
Sampling procedure
For each Marie Stopes service provision unit the allocated sample size was calculated using the monthly total number of women of all the service provision units, the monthly visiting number women from each unit and the total sample size. Finally simple random sampling methods were employed to select the study participants from each service provision units of MSIE clinics.
Study variables Dependent variable
Repeat induced abortion.
Independent variables
Socio-demographic characteristics (age, marital status, educational status, economic status, residence), Years in marriage, Family history, Number of pregnancy, Time of last pregnancy, Number of previous abortion, Time of last abortion, and Methods used for last abortion.
Operational definition
Repeat induced abortion: -refers for the women who having more than one pregnancy termination, without any medical or surgical indication.
Data collection tools and procedures
The data collection instruments were structured questionnaires which consist of both open and closed ended questions. It was first prepared in English version and latter on translated to Amharic version, which is local language. The data collectors were eight diploma nurses who were working outside of MSIE clinics, and additional three BSc nurses were recruited for supervision. Full 3 days training was given for data collectors and supervisors on the methods of collecting data through interviewing the clients. How to fill the information on questionnaire, the ethical aspect in keeping the confidentiality of their information were another focus of the training. The supervisors had monitored the data collection process of the data collectors and taken corrective measures with consultation of principal investigator.
Data quality control
To ensure the quality of the data, the questionnaire was prepared using simple and easily understandable language and also translated in to local language (Amharic), and 3 days training was given for data collectors prior to data collection. Pre-test was done outside the study area on 5% questionnaires and modifications were done accordingly. During data collection, the supervisors monitored the collection process by checking completeness of the data and took the correction on the spot of data collection site when any problem happened and the principal investigator rechecked the completeness of the data. Data were checked again for its completeness during data entry and the cleaning process was done by running simple frequency after data entry for its consistency.
When inconsistency happens to the data, it was checked again by referring the hard questionnaire. Finally, data analysis was begun after completion of the cleaning process.
Data processing and analysis
Data was collected from the respondents; entry and analysis were done using SPSS, version 20. Descriptive statistics such as frequency, proportion, means and standard deviation (SD) were computed. To estimate the magnitude of the association between associated factors and repeat induced abortion, odds ratio (OR) with 95% confidence intervals (CIs) was used. A logistic regression model was used for both bivariate and multivariate analysis in order to identify associated factors of repeat induced abortion among groups of independent variables. Variables which were significantly associated (p < 0.05) with repeat induced abortion in the binary logistic regression analysis were entered in to the multivariate logistic regression analysis model. The findings were expressed in AOR with 95% CIs and significant threshold was declared at p < 0.05.
Ethical consideration
This study was done after getting ethical clearance from Research and ethical committee of the school of public health, Addis Ababa University. Written permission was also secured from MSIE clinics and verbal consent was obtained from the participants during the data collection.
Result
Socio-demographic characteristics of the study participants A total of 429 participants with a mean age of 26 years were included in this study with a response rate was 97% (i.e. 30 study participants were not voluntary to participate on this study), of these 41% of them were at the age interval of 25-29 years. 91% of the study participants were from urban areas. Regarding to marital status 55% of them married and 37.5% were never married ( Table 1 ).
Past and current reproductive history of the study participants
Of the total respondents, 268 of them had past and current reproductive histories and 41% had married at the age of 15-19 years and 29 % of them were in marriage for less than 1 year. Medications were used by 66% of the respondents to induce abortion ( Table 2) .
Factors associated with repeat induced abortion at MSIE clinics Socio-demographic characteristics associated with repeat induced abortion
On bivariate analysis age of the study participants, educational status and monthly income were significantly associated with the outcome variable, but residence, marital status and occupation were not associated with the outcome variable. Study participants who were at the educational level of diploma and above were 3 times (COR = 3.0, CI; 1.3-7.1) more likely to have repeat induced abortion than illiterates ( Table 3 ).
Past and current reproductive histories associated with repeat induced abortion at MSIE clinics
On bivariate analysis years in marriage and time of last pregnancy were significantly associated with repeat induced abortion, but family size, time of last pregnancy, planned pregnancy, reason of the abortion and methods used for the abortion were not associated with repeat induced abortion. Women who were 5-10 years in marriage were 2 times (COR = 2.3, CI; 1.3-4.2) more likely to have repeat induced abortion than those who were less than 1 year ( Table 4) .
Multivariate analysis for factors associated with repeat induced abortion at MSIE clinics
After controlling for potential confounder on multiple logistic regression analysis age, educational status, monthly income, years in marriage, time of last abortion were significantly associated with repeat induced abortion among abortion care seekers at MSIE clinics in Addis Ababa, Ethiopia. Respondents who were at the age of 25-29 years were 5.4 (AOR = 5.4, 95%CI; 3.1-6.2) times more likely to had repeat induced abortion than those who were at the age of 15-19 years. Study participants who were illiterates were 60% less risky than those who have secondary and college diploma educational levels ( Table 5) .
Discussion
Repeat induced abortion, or having more than one pregnancy termination, is bound in a vicious cycle with repeat unintended pregnancy. Women who have had a recent abortion are more likely to discontinue contraceptive use during a 1-year follow up period and both recent and other previous abortion clients have been found to be more likely to have a (repeat) unintended pregnancy during that time period [19] . This study revealed that the magnitude of repeat induced abortion among abortion care service seekers at Marie Stopes International Ethiopia clinics was 33.6%. This is similar with study done in Ethiopia with the magnitude of 30%. It is consistent with the facility based cross sectional study from Nepal with the magnitude of repeat induced abortion of 32.5% among the reproductive age group of women who seeks abortion care [14, 19, 20] .
Also it is similar with study done both in developed and developing countries. For instance, this finding is ETB Ethiopian Birr, < = less than, > = more than similar with facility based cross sectional study's results of Canada (35.5%) [21] , Finland (32%) [22] , New Zealand (36%) [23] and Sweden (37%) [24] . Also this result is comparable with the findings from developing countries such as facility based study from Kenya (16%) [25] , Sudan (40%) [26] . This is may be because of the women in developed and developing regions of the world turn to abortion at similar rates; annually, 29 abortions are performed per 1000 women in developing countries, compared with 26 per 1000 women in developed countries. Several studies have identified different factors which affect the rate of repeat induced abortion among the reproductive age group of women in both developed and developing countries.
Russian clinic based cross sectional study revealed that low educational status and age below 35 years were the associated factors of repeat induced abortions [10] , the present study supports this study findings, here in this study all the participants under the age of 35 years were statistically significantly associated for the repeat induced abortion with different values of (adjusted) odds ratio and p-values. This study showed that age under 35 years, low educational status and middle economic status were the main associated factors of repeat induced abortion among the abortion care seekers, and this finding is supported by the study from Nepal for the factor age and low educational status [14] .
A study from Kenya showed that being separated or divorced or widowed and using traditional contraception methods were associated with a higher likelihood of a repeat abortion [25] , however, in this study the majority of the participants who had repeat induced abortions were married (58.3%) and single (33.3%) but they are not statistically significant. This may be because of the fact that, at present study the participants were only taken from the Marie Stopes International Ethiopia clinics which is a profit based nongovernmental organization, so this limitation of the sample may not be representative of the whole population as like that of Kenya which was done in five public different hospitals with large sample size.
Conclusion and recommendation
Conclusion
The magnitude of repeat induced abortion is similar with the reports from developing countries but it was lower than that of developed countries. Age group (20-24, 25-29 and 30-34 were positively associated with repeat induced abortion), educational level (primary, secondary and collage diploma and above were negatively associated with repeat induced abortion), monthly income (earn 1001-2000 Ethiopian birr were positively where as monthly income between 2001 and 3000 Ethiopian birr negatively associated), years in marriage (1-2 years was negatively associated) and time of last abortion (1-2 years, 2-3 years and above the 3 years were negatively associated) were the associated factors for repeat induced abortion. Health promotion messages are needed to focus to improve the knowledge of women about contraceptives as a primary prevention of repeated induced abortion. .
Recommendation
Based on the finding of this study the following important recommendations are forwarded for the respective bodies' such as clinicians, patients, health educators, policy makers, program implementers and researchers who will engage on sexual and reproductive areas as of one main public health concern.
For organizations and institutions
The ministry of health should have undertake the survey studies either at facility based or community based level to determine the prevalence of repeat induced abortion and its associated factors, Since we did not have the identified prevalence of repeat abortion at national level .
For health workers
Health promotion messages are needed to focus to improve the knowledge of women about contraceptives as a primary prevention of repeat induced abortion. 
Patients
Awareness creation on the patients on the impact of induced abortion and repeat induced abortion for their future health and IEC for the clients' towards family planning during post abortion care time.
For researchers
Finally, it is better to conduct further large scale epidemiological research with large sample size at population level (using both qualitative and quantitative methods). 
